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1. Introduction
At RAN4#70Bis meeting an issue of PCell interruption due to single chipset type UE measurements on deactivated inter-band SCell was discussed extensively. In general we can distinguish two opposite positions in regards to this issue, where each of them has its own justification:

· first position allows PCell interruption for both intra- and inter-band deactivated SCell measurement in shorter measurement cycle case, e.g. including up to 0.5% probability of missed ACK/NACK for SCell measurement cycle <640ms since Rel-10. The intention of this proposal is further power saving in short measurement cycles of single chipset type UE by the closure of second RF chains of CA capable UE when this chain is not needed e.g. when not measuring the deactivated SCell or performing inter-frequency measurement in general. However, for single chipset type UE, when switching on or off the secondary RF chain, the interruption on the PCell is introduced.

· second position states that additional PCell interruption, as proposed above, will introduce network impact due to the invisible interruption (i.e. unsynchronized interruption between UE and network) consuming OLLA targets, which will lead to system capacity loss and the 0.5% probability of missed ACK/NACK for SCell measurement cycle < 640ms since Rel-10 is not acceptable as final decision of compromise, that the Rel-10 do not have full evaluation on this value and further introducing interruption in short cycles reduce the network configuration choices.            

For RAN4#70Bis several contributions have been submitted to represent one or another position described above. In contributions [1] and [2] extensive analyses of discussed issue have been presented to justify the concerns raised by the second position, i.e. negative impact of additional PCell interruption on network and system capacity. As the full analyses from [1] and [2] are still valid and important in this discussion, this contribution briefly summarises outcome of these analyses for better understanding of network concerns represented by second position.       
2. Outcome of contribution [1]

Based on RAN4 discussion for the deactivated SCell measurement, the UE PCell interruption occurrences are not visible for the BS. The packet loss will happen unexpectedly from BS point of view and not due to the channel condition. That is unlike with the network controlled/acknowledged interruption cases. 

Either during switching on or off the secondary RF chain of UE due to deactivated SCell measurements, at least 1 TTI interruption would happen. It is expected that each interrupted TTI would cause following loses:

· lose of actual DL packet (loss of reception of actual PDSCH/PDCCH and ACK/NACK sent by the network as a response for previous UL UE transmission) as well as lose of actual UL packet (loss of reception of actual PUSCH/PUCCH and ACK/NACK sent by the UE as a response for previous DL network transmission) ( 2 packets lost
· wasting of the previous DL and UL packets since no ACK/NACK was received in actual SF as a response for previous DL and UL transmission ( 2 packets lost, which leads to

· retransmissions in next SF of previous wasted DL and UL packets, which in turn means wasting of next scheduling resources ( 2 packets lost. Additional scheduling resource would be wasted due to retransmission of actual UL grant lost during interruption of actual SF ( 1 packet lost.

The above shows impact on 3 DL + 4 UL packets, thus real failure might be larger than 0.5% (up to 1.75%) due to increased loss rate for actual PUCCH or PUSCH, PDCCH, PDSCH (on top of the level in existing demodulation requirements) + wasted previous SF + forced retransmission in next SF + wasted actual UL grant. Illustration of loses caused by 1 TTI interruption presents Figure 1.
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Figure 1. Illustration of packets lost due to 1 TTI interruption
Taking this additional loss into account, it would increase UE UL power due to UL packet losses, i.e. the dropouts will increase the ‘power’ used on the PDCCH. In that case the BS would detect a dropout and believe the reason is that the UE did not receive the related PDCCH message (for either a downlink assignment or uplink grant). The BS would then increase the PDCCH power for this UE and the effect over time would drive the CCE aggregation level of the UE to 8 CCEs. This would have a big impact on the number of UEs that can use the PDCCH as well as on the system capacity. 
Also impact on OLLA&OLPC would be observed due to introduction of additional losses. BS expects an error rate of the same level as specified in demodulation requirements, then the additional loss of 0.5% or 1% would double the OLLA and OL power control effect: 

· increase UE UL power due to UL packet loss ( power consumption problem may not be really resolved, 

· adjust the DL and UL scheduling ( lower performance and low capacity, especially UL capacity for cell edge UE.
Based on the analysis above, it is clear that introduction of additional interruptions would have impact on system performance. As the summary of this section the following observations can be made:
Observation 1: The additional interruption is invisible to BS and would introduce a vague portion (each TTI loss would impact 3 DL and 4 UL subframes, thus the real failure would be larger than proposed 0.5% and can reach 1.75%) into the accurate BLER targeting for OLLA. The BS expects an error rate of the same level as specified in demodulation requirements due to channel variance but this additional loss will double the OLLA and OL power control effect. That would impact the UL and DL scheduling for this UE. The BS would then increase the PDCCH power for this UE and the effect over time would drive the CCE aggregation level of the UE to 8 CCEs. This would have a big impact on the number of UEs that can use the PDCCH as well as on the system capacity.
Observation 2: Since the Rel-10 network is already deployed, current demodulation requirements need to be revisited due to interruption introduced especially for the short measurement cycle. Specific declaration would be needed for the degradation of network performance/capacity due to introduction of additional interruption.  
Observation 3: Whether the 0.5% probability of missed ACK/NACK is a reasonable value for short measurement cycle was not discussed since it does not provide enough opportunity to tune in each measurement cycle, and there are different views on the number, e.g. [3]. However, if considered a larger value, the impact on network would be even higher. 
Observation 4: Whether the measurement accuracy requirements could be met with a single measurement per 320ms is still an issue. Currently there is no test case to verify the UE accuracy requirements under the condition of UE interruption due to deactivated SCell measurement, this need to be further discussed specifically for the short measurement cycle.
Observation 5: The probability of missed ACK/NACK value implicates that the test case design would need to be revisited and discussed as the real network impact should be reflected (now in the test case only DL packet loss is assumed). 
Observation 6: Allowing for additional interruptions with the drop-rate of ACK/NACK seems to be inefficient as changing of measurements might impact the requirements and going for very frequent interrupts is likely not acceptable in terms of system losses. 
3. Outcome of contribution [2]

The impact of introducing packet loss rate probability on the network performance has been presented on the basis of simulation results of:
· the effect of PCell interruption probability (0% and 0.5%) on the ability of the PDCCH LA to maintain the target BLER, and

· the effect of PCell interruption probability (0% and 0.5%) on the cost of CCE used for PDCCH.
The summary of observations made on the basis of provided simulation results is as follows:
Observation 7: The degree of negative impact from a PCell interruption probability 0.5% on the performance of PDCCH Link Adaptation depends on the target BLER of the PDCCH LA.
Observation 8: PDCCH Link Adaptation is able to maintain a target BLER as long as it is higher than or equal to the PCell interruption probability.

Observation 9: There is large/major increase on CCE cost if target BLER is set to 0.5% or below.
Observation 10: With PCell interruption probability of 0.5% the setting of PDCCH BLER target would have to be limited to above 0.5%.
Observation 11: Negative impact on PDCCH CCE resource utilization is unacceptable due to its impact on overall system capacity.
4. Way forward
From the analyses presented in [1] and [2] as well as summarised above, it seems that introduction of 0.5% probability of missed ACK/NACK for invisible interruptions in short measurement cycles case would cause the dramatic system impact. Due to that we recommend not to allow the proposed PCell interruptions for deactivated SCell measurement cycle less than or equal to 640ms in Rel-10 to avoid impact to legacy networks. Instead of that we suggest to study this issue further in the context of Rel-12 and concentrate the discussion on the network ability to notice the interruption occurrences and distinguish between the UEs which cause the interruptions and those which do not. This aspect is important as not all UE implementations are expected to cause PCell interruptions during measurements on deactivated SCell and some better UE implementations may suffer lower performance if interruption is mandated for all UEs. One of the possible solutions for Rel-12 is presented in [4]. In addition, it could possible to check whether the earlier implementation is permitted for the Rel-12 solutions.
Proposal: Do not change Rel-10 requirements and continue the discussion on PCell interruptions due to UE measurements on deactivated SCell in the context of Rel-12. In addition, it could possible to check whether the earlier implementation is permitted for the Rel-12 solutions.   
5. Conclusion 
Analysis presented in this contribution leads to the following observations and final proposal:

Observation 1: The additional interruption is invisible to BS and would introduce a vague portion (each TTI loss would impact 3 DL and 4 UL subframes, thus the real failure would be larger than proposed 0.5% and can reach 1.75%) into the accurate BLER targeting for OLLA. The BS expects an error rate of the same level as specified in demodulation requirements due to channel variance but this additional loss will double the OLLA and OL power control effect. That would impact the UL and DL scheduling for this UE. The BS would then increase the PDCCH power for this UE and the effect over time would drive the CCE aggregation level of the UE to 8 CCEs. This would have a big impact on the number of UEs that can use the PDCCH as well as on the system capacity.
Observation 2: Since the Rel-10 network is already deployed, current demodulation requirements need to be revisited due to interruption introduced especially for the short measurement cycle. Specific declaration would be needed for the degradation of network performance/capacity due to introduction of additional interruption.  
Observation 3: Whether the 0.5% probability of missed ACK/NACK is a reasonable value for short measurement cycle was not discussed since it does not provide enough opportunity to tune in each measurement cycle, and there are different views on the number, e.g. [3]. However, if considered a larger value, the impact on network would be even higher. 

Observation 4: Whether the measurement accuracy requirements could be met with a single measurement per 320ms is still an issue. Currently there is no test case to verify the UE accuracy requirements under the condition of UE interruption due to deactivated SCell measurement, this need to be further discussed specifically for the short measurement cycle.
Observation 5: The probability of missed ACK/NACK value implicates that the test case design would need to be revisited and discussed as the real network impact should be reflected (now in the test case only DL packet loss is assumed). 
Observation 6: Allowing for additional interruptions with the drop-rate of ACK/NACK seems to be inefficient as changing of measurements might impact the requirements and going for very frequent interrupts is likely not acceptable in terms of system losses.
Observation 7: The degree of negative impact from a PCell interruption probability 0.5% on the performance of PDCCH Link Adaptation depends on the target BLER of the PDCCH LA.
Observation 8: PDCCH Link Adaptation is able to maintain a target BLER as long as it is higher than or equal to the PCell interruption probability.

Observation 9: There is large/major increase on CCE cost if target BLER is set to 0.5% or below.
Observation 10: With PCell interruption probability of 0.5% the setting of PDCCH BLER target would have to be limited to above 0.5%.
Observation 11: Negative impact on PDCCH CCE resource utilization is unacceptable due to its impact on overall system capacity.
Proposal: Do not change Rel-10 requirements and continue the discussion on PCell interruptions due to UE measurements on deactivated SCell in the context of Rel-12. In addition, it could possible to check whether the earlier implementation is permitted for the Rel-12 solutions.   
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